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N-(9-bromo-6-(ethylamino)-2,7-difluoro-3H-xanthen-3-ylidene)ethanaminium trifluoromethanesulfonate (4) . Following general procedure A, 3,6-bis(ethylamino)-2,7-difluoro-9H-xanthen-9-one (1, 104 mg, 0.327 mmol) yielded compound 4 (128 mg, 0.241 mmol, 73%), a red solid, as the trifluoromethanesulfonate salt. mp 222-226 °C; 1 H NMR (500 MHz, CD 3 CN) δ 7.81 (d, J = 11.7 Hz, 2H), 7.15 (s, 2H), 6.87 (d, J = 6.8 Hz, 2H), 3 .51 (qd, J = 7.2, 5.7 Hz, 4H), 1 N-(9-bromo-6-(ethylamino)-2,7-difluoro-3H-xanthen-3-ylidene)-2-methylpropan-2-aminium trifluoromethanesulfonate (6). Following general procedure A, 3,6-bis(tertbutylamino)-2,7-difluoro-9H-xanthen-9-one (3, 
N-(9-(ethylamino)-2,7-difluoro-6-(isopropylamino)-3H-xanthen-3-ylidene)propan-2-

N-(6-(tert-butylamino)-9-(ethylamino)-2,7-difluoro-3H-xanthen-3-ylidene)-2-
Measurement of extinction coefficients (ε).
Beer's Law plots of absorbance versus concentration were measured in aqueous PBS (pH 7.0) with increasing concentrations of sample ( Figure S2 ). Values for absorbance λ max were determined for all samples. Linear least squares fitting of the data (including a zero intercept) was used to determine the slope, which corresponds to the extinction coefficient. Molar absorptivity (M -1 cm -1 ) was calculated using the following equation (b = path length = 1 cm):
Measurement of quantum yields (Φ). Samples were excited at absorbance λ max and the integrated fluorescence emission was quantified (a 1 cm path length quartz cuvette was used). Fluorescein (Φ = 0.92 in 0.1 M NaOH) and carboxyfluorescein (Φ = 0.925 in 0.1 M NaOH) provided standards. The integrated fluorescence emission at a given concentration was plotted against the maximum absorbance of the sample at that concentration determined by extrapolation based on absorbance measurements at higher concentrations ( Figure S3 ). Linear least squares fitting of the data (including a zero intercept) was used to calculate the slope, which is proportional to the quantum yield. Quantum yields were calculated with the following equation using the average of the values measured for fluorescein and carboxyfluorescein as standards: Φ x = Φ st (Grad x /Grad st ), where Φ st represents the quantum yield of the standard, Φ x represents the quantum yield of the unknown, and Grad is the slope of the best linear fit.
Measurement of pKa values.
Absorbance spectra for pyronins 7-9 (10 µM in PBS) were obtained between pH 4-12. Samples were analyzed immediately upon adjustment to final pH values with aqueous HCl or NaOH to avoid potential hydrolysis. The absence of hydrolysis under these conditions was confirmed by analysis of absorbance spectra upon reacidification of aliquots subjected to basic pH. The absorbance spectra of 7-9 did not change appreciably in the range of pH 4-9 (data not shown), but substantial changes in absorbance were observed at more basic pH values ( Figure S4 ). Values for pKa were calculated using nonlinear regression of pH-dependent changes in absorbance at 415 nm.
Analysis of the kinetics of reaction of pyronins 7-9 with methylamine. To ethylaminopyronins 7-9 (50 µM) at 37 °C in either MeOH/H 2 O (9:1), or H 2 O, was added aqueous methylamine (final [MeNH 2 ]=10 mM). The pH of the reaction in pure H 2 O was adjusted to 7.4 by addition of conc. aq. HCl. Low-resolution mass spectra were collected from three independent reactions of each pyronin over time. The integrated peak intensities of the ethyl-substituted starting materials and methyl-substituted products were summed and normalized to 100% to quantify changes in starting material and product over time. The resulting curves, corresponding to pseudo first order kinetic profiles, were analyzed with an exponential one-phase association model (Prism 6 software) to calculate half-time values. Cell Culture. HeLa cells (ATCC #CCL-2) were cultivated in DMEM containing fetal bovine serum (FBS, 10%), penicillin (100 units/mL), and streptomycin (100 µg/mL). Cells were grown in a humidified incubator (5% CO 2 ) at 37 °C.
Procedure for labeling of human IgG with pyronins. Lyophilized human IgG was reconstituted in sterile water, and the protein concentration was determined by absorbance at 280 nm (ε E1% = 13.7 L g -1 cm -1 ). 2 The corresponding bromopyronin (4-6) was dissolved in ethanol at 10 mM. Aqueous sodium bicarbonate (final concentration = 50 mM, pH 8) was added to the protein solution, followed by the bromopyronin (10 equiv.) in ethanol. This reaction was allowed to proceed at 37 °C for 20 min. To purify the conjugate, Sephadex G-25 resin (Superfine, Sigma) was suspended in PBS (pH 7.0). The resulting slurry (900 µL) was added to a mini-spin column (USA Scientific) and centrifuged at 16,000 x G to remove the buffer and pack the resin. After the 20 min conjugation reaction, the solution containing the bromopyronin and IgG was loaded onto the packed resin of the spin column (50-70 µL per column) and centrifuged at 16,000 x g for 1 min to separate the labeled protein from the small molecule retained by the resin. The absorbance at 280 nm and 425 nm of the eluent was determined to quantify the degree of protein labeling. This protocol typically afforded 3 to 4 molecules of pyronin per IgG molecule.
Procedure for labeling of human IgG with commercially-available amine-reactive fluorophores. Lyophilized human IgG was reconstituted in sterile water, and the protein concentration was determined by absorbance at 280 nm (ε E1% = 13.7 L g -1 cm -1 ). 2 Aqueous sodium bicarbonate (final concentration = 50 mM, pH 8) was added to the protein solution. The commercially available fluorophores 5-carboxyfluorescein NHS-ester (10 equiv. from a 10 mM DMSO stock solution) or fluorescein isothiocyanate isomer I (FITC, 10 equiv. from a 10 mM DMSO stock solution) were added and the reaction was incubated at 37 °C for 20 min. The conjugated IgG protein was separated from unreacted fluorophores using Sephadex G-25 loaded spin columns as described previously. Proteins were labeled with 5 molecules of 5-carboxyfluorescein per molecule of IgG and 4 molecules FITC per molecule of IgG.
